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 Hassall’s corpuscles (HCs) were first described as cornifying thymic epithelial 
cells in the medulla of the human thymus by A. Hassall in 1846. Although HCs are 
obvious histological structures, their immunological significance is not well understood. 
Recent studies have revealed that the medullary thymic epithelial cells (mTECs) 
constituting HC (HC-mTECs) can be identified in mice by the expression of molecules 
related to keratinocyte cornification such as keratin 10 (K10) and involucrin. It was also 
demonstrated that HC development depends on autoimmune regulator (Aire), the gene 
responsible for causing the monogenic human autoimmune disease autoimmune 
polyendocrinopathy-candidiasis- ectodermal dystrophy, suggesting a role of HCs in T 
cell development and/or selection. To reveal the functions of HC-mTECs, this study 
utilized EGFP knock-in mice of a gene called SASPase, which is specifically 
expressed in cornifying keratinocytes in the stratum granulosum of the epidermis. 
Immunostaining analysis revealed that SASPase-EGFP signals co-localized with 
molecular markers of HC-mTEC clusters including involucrin and keratin 10, indicating 
that SASPase-EGFP mark cornifying mouse HC-mTECs. The mTEC fractions were 
sorted based on the SASPase-EGFP signal intensities by flow cytometry and analyzed 
the gene expression profiles. SASPasehigh HC-mTECs expressed various inflammatory 
molecules including antimicrobial peptides, inflammatory cytokines and chemokines 
including CXCL5, which recruit neutrophils. SASPasehigh mTECs showed 
characteristics of cellular senescence, suggesting that the expression of inflammatory 
molecules by HC-mTECs may represent senescence-associated secretory 
phenotypes. Thymic neutrophils were constitutively activated and produced IL-23 in 
the thymic medulla. Thymic plasmacytoid dendritic cells (pDCs) dominantly expressed 
IL-23 receptors and constitutively produced Ifna, which plays a role in single positive 
cell maturation, in an Il23a-dependent manner. Neutrophil depletion by anti-Ly6G 
antibody injection resulted in a significant decrease of Ifna expression in the thymic 
pDCs, suggesting that thymic neutrophil activation induces the Ifna expression in 
thymic pDCs at steady state condition. A New Zealand White (NZW) mouse strain 
showing HC hyperplasia exhibited higher numbers and activation of thymic neutrophils 
and pDCs than B6 mice, whereas Aire-deficient B6 mice with defective HC 
development and single positive thymocyte maturation showed significantly less 
numbers and activation of these cells. These results suggested that HC-mTECs with 
cell-senescence features initiate a novel HC–neutrophil–pDC cell activation axis, 
leading to a constitutive IFNα expression that facilitates single positive T-cell 




















したがって、本論文は博士（ 医学 ）の学位論文として価値あるものと認める。 
なお、本学位授与申請者は、平成 31 年 2 月 13 日実施の論文内容とそれに
関連した試問を受け、合格と認められたものである。 
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